To describe change in residents' attitudes toward gifts from and interactions with industry and to measure the effects of a formal educational workshop on changes in perceptions.
demonstrate that these interactions are widespread 7 and can potentially alter physicians' behavior 8 in terms of recommending patient care. Any gift from industry to physicians can influence behavior and represents a potential conflict of interest. 9 -11 However, guidelines range from recommending that no personal gift be accepted (e.g., American Medical Students Association guidelines 4 and the "No Free Lunch" movement 5 ) to the permission of modest gifts that primarily benefit patients. 1, 2, 6 Although the Accreditation Council for Graduate Medical Education (ACGME) recommends that residency training occur in an environment "free of influence," individual programs are left to determine their own policies governing these interactions. Yet the ACGME does universally recommend formally instructing residents regarding physician-industry interactions. 12 The effect of professional guidelines and formal instruction during training on residents' perceptions toward industry influence over time is uncertain. Moreover, how these perceptions change during residency training is unknown. Most studies of residents and industry have been cross-sectional surveys that examine interactions between residents and pharmaceutical representatives and the acceptability of gifts to residents. [13] [14] [15] [16] Some have shown the effect of industry interactions on physicians' prescribing patterns. 17, 18 A lack of formal curricula on the issue 7 and the ubiquity of modeling superiors as a way of training may determine residents' behavior over time. 19 Yet the effect of guidelines directing future behavior demonstrate conflicting results such as such as contact with pharmaceutical representatives. 20, 21 Studies that have tracked residents over the training period are absent. While many educators, as well as the ACGME, call for training residents on the critical interaction with industry, 9, 17, 22, 23 to our knowledge few studies have examined the effects of an educational intervention on the interaction. 24 -27 These studies are limited by a lack of significant followup 24, 27 and small sample sizes. 25 Our study therefore had two objectives:
(1) To prospectively describe any direction and magnitude of change in residents' perceptions toward the pharmaceutical industry during their training. We hypothesized that perceptions would change over the course of residency training and that the direction of change would be consistent with institutional residency policy toward industry gifts and interactions.
(2) To determine whether a workshop to educate residents about policies and recommendations to guide their interactions with industry affected the perceived appropriateness of both interactions and gifts over their threeyear training period. We hypothesized that overall, gifts from and interactions with industry would be viewed as less appropriate over time by the cohort receiving the educational workshop than by the control cohort, who did not participate in the workshop, with the direction of change remaining constant.
Method

Setting and participants
The University of Chicago (UC) Internal Medicine training program is a three-year program with an annual incoming class of approximately 30 interns. Of these residents, 75% choose categorical internal medicine, 19% select preliminary, and 6% choose medicine-pediatrics. The majority of clinical activities, 31 of 33 months, are spent at the University Hospital. Interactions between residents and industry representatives do not occur at the primary care clinics.
The program policy that governs UC Internal Medicine residents' interaction with industry was formally adopted in 2001 and is based upon the American Medical Association (AMA) guidelines for Gifts to Physicians from Industry. The appropriateness of gifts that can be received by UC residents closely follows AMA Opinion 8.061, "Gifts to Physicians from Industry," where personal gifts that were appropriate "should primarily entail a benefit to patients," "should not be of substantial value," should "be related to housestaff work," and should "serve a genuine educational function." 28 Industry-sponsored social events, food or gifts outside formal educational gatherings, and personal gifts of substantial worth (e.g., over $100 in value) are considered violations of UC Internal Medicine housestaff policy and are considered by program leaders to be "inappropriate." In addition to Opinion 8.061, the UC Internal Medicine Program set limits on in-hospital interaction of residents with pharmaceutical representatives to designated noon-time conferences, including a journal club, and a board review series. This policy was presented in 2001 to all residents during a mandatory teaching conference. A discussion of the policy has been included in intern orientation since the policy's inception and the written policy is distributed. Reminders of the policy also occur annually, as directed by the chief residents, when classes are in the planning stages of social events such as "Interns' Day Off." When we met with program leaders, they were not aware of any transgressions of policy during the study period. Prior to this study, no explicit formal policy or guidelines existed at UC concerning the appropriateness of industry-resident interactions. Departmental policies that governed the relationships between residents and industry remained constant over the three-year study period.
Design
We used two overlapping designs to address the study's two objectives. First, we implemented an observational design to study residents' attitudes at different stages of their training. We surveyed all residents who were in training from 2001 to 2004 starting with the incoming interns of 2001 and collected data annually ( Figure 1 ). Second, we used a controlled intervention design to study the effect of an educational workshop. The workshop began in 2002 as part of the orientation for the cohort graduating in 2005. We used the cohort graduating in 2005 as the intervention group and the cohort graduating in 2004 as a comparison group. The workshop was subsequently part of the orientation of each incoming residency cohort.
Survey instrument
We recorded residents' perceptions of interactions with and gifts from pharmaceutical representatives through a written questionnaire. Questionnaire items included indicating the appropriateness of interactions with industry representatives such as "lunch at noon conference" and gifts such as "textbooks" and a "round of golf," all of which had occurred at UC within the preceding two years. We adapted specific items from previous studies or developed them from well-established guidelines that address the interactions between physicians and industry. 13, 16, 25, 29 Respondents rated all items on a 4-point scale where 1 ϭ "very inappropriate" and 4 ϭ "very appropriate." The outcome variables we chose for this questionnaire were all possible interactions or gifts that the residents may have been exposed to prior to the inception of the study. We instructed survey respondents to rate levels of appropriateness based upon their personal beliefs; thus we elicited measurements of the residents' reflective ethical judgments rather than their judgments in light of a standard or guideline.
In Figure 1 , the questionnaire (noted by a "Q") indicates the administration of the written questionnaire during a specific year to a specific cohort of residents. We conducted nine survey sessions during a scheduled conference or formal orientation to the following year of training (e.g., intern orientation for incoming interns, senior resident orientation for rising second-year residents). All orientations and conferences were held annually between April and July. In years where the workshop occurred, we collected the questionnaire data before the start of the workshop. The questionnaires were completed anonymously and without unique identifiers. We used a roster of attendees to confirm participation and obtained verbal informed consent from participants. The questionnaire and study design was approved by the UC institutional review board.
We used the UC Internal Medicine program policy instituted in 2001 to classify each interaction and gift addressed in the questionnaire as either "appropriate" or "inappropriate." We then used this classification to group outcomes and to characterize change regarding an outcome. For example, textbooks are considered to be "appropriate" by the program policy; therefore, we considered residents' changes in perceptions over time as more or less appropriate. A gift of a round of golf is considered "inappropriate" by the program policy; accordingly, we reported changes in perceptions regarding golf as more or less inappropriate over time.
Educational workshop
The workshops were taught by three of the authors (JS with assistance from VA and HH). The primary aim of the workshop was to increase residents' awareness of potential conflicts of interest when interacting with the pharmaceutical industry. Secondary aims included educating residents about policy and providing a general framework for how to mitigate industry gifts and ▪ The presentation of three digital videos written and produced at UC that depicted scenarios of routine resident contact with pharmaceutical industry marketing practices: "Free Dinner?," "A Few Gifts," and "Journal Club." 30 The workshop participants were subsequently divided into small groups of approximately eight to ten individuals each with a trained discussion leader (chief resident, fellow, or senior resident). The discussion was based upon each video scenario and structured around the topic of whether professional obligations and guidelines were either supported, uncertain, or potentially compromised (see Appendix). For example, under "Professional Guidelines" existed a subheading "Primary Benefit to Patients." Participants were asked whether they thought that the actions of the residents in the video scenario supported or potentially compromised this guideline, or were in uncertain relation to it. This structure allowed for a robust discussion within each small group and subsequently between small groups.
▪ A brief overview of the UC Hospital and residency program policy and any final participant comments or discussion.
▪ A handout that was distributed at the end of the workshop that included the guidelines discussed, links on how to obtain further information, an evidence-based critical analysis of a printed advertisement describing a COX-2 inhibitor, and a full bibliography.
We piloted components of the workshop prior to its implementation at a "Teaching Skills for the Medical Educator" workshop at UC in 2002.
Data analysis
We performed two sets of analyses. For both sets of analyses, statistical significance was assigned at p Յ .05. All analyses were performed using Stata statistical software, Version 8 (Stata Corp., College Station, TX).
First, we analyzed residents' potential changes in attitudes during training of the appropriateness of 17 specific types of industry interactions and gifts. The independent variable was year of training. We used analysis of variance (ANOVA) models to examine the relationship between training year and the perceived appropriateness of each of the 17 specific interactions or gifts. In addition, we used linear regression models that controlled for the effect of the intervention to examine the independent association of training year to each of the 17 measures of perceived appropriateness.
The second set of analyses addressed the effect of the educational workshop. We used ANOVA models to determine the effect of the intervention on the perceived appropriateness of interactions or gifts.
We checked the likely adequacy of the sample sizes for the two sets of analyses. We determined that with a standard deviation of 0.8, we would need 38 responses per group to detect a moderate difference of 0.6 in the mean rating of appropriateness 31 and 85 per group to detect a difference of 0.4 with 90% power and a two-sided alpha of .05. Residents completing questionnaires across the years provide an adequate number for the first set of analyses examining differences between training year. The second set of analyses examining the effect of the intervention was limited to two cohorts of residents, with the number of individuals per group likely to be 30 or fewer. Therefore, only substantial changes between the intervention and control groups could be detected by this analysis.
Results
Attitude change by training year
Our first set of analyses concerned the change in residents' attitudes as they gain experience in training. During the threeyear study period, 118 residents completed one or more questionnaires. A total of 236 questionnaires were completed out of a potential of 294 inappropriate "sponsorship of informal breakfast," "sponsorship of dinner oncall," "dinner or drinks," and "organized class outing," PGY 3 residents viewed these activities as appropriate (23% of items). While institutional policy views as appropriate "product information or gifts in mailboxes," PGY 3 residents were uncertain (mean ϭ 2.5, 6% of items).
The educational workshop may have influenced the attitudes reported in Table  2 . As a check, we performed linear regression models controlling for the effect of the intervention. The type of interaction or gift was the dependent variable and year of training was the main predictor. Having participated in the intervention was included as a covariate to statistically control for the potential effect on the dependent variables. Statistically significant findings are presented in Table 3 . In this table, the regression coefficients show the amount of change on a measure for PGY 2 and PGY 3 residents compared to PGY 1 residents. For example, the first result shows that regarding the appropriateness of "lunch sponsored at noon conference," PGY 2 residents averaged 0.27 higher (on the scale ranging from 1 ϭ very inappropriate to 4 ϭ very appropriate) compared to PGY 1 residents, adjusted for intervention group. In these models, the two previously significant findings remained. In addition, "pens, notepads, pocket antibiotic guides," a gift deemed appropriate by the program, was likely to be perceived as more appropriate by PGY 3 residents than by PGY 1 residents. Three additional "inappropriate" gift items were perceived to be decreasingly appropriate from PGY 1 to PGY 3: "tickets to sporting events," "round of golf," and "travel/registration for national conference."
Educational workshop results
Our second set of analyses examined the effect of the educational workshop. Did the perceptions of gifts and interactions differ over a three-year training period depending upon residents' participation in an educational workshop? Over the three-year study period, the control cohort (graduation year 2004) completed 78 questionnaires (80% response rate) and the intervention cohort (graduation year 2005) completed 83 questionnaires (91% response rate). To examine the effect of the intervention we selected the six types of interactions and gifts that had demonstrated a statistically significant change for all residents from the linear regression models discussed above.
Compared to the control cohort, the intervention cohort was more likely to rate only one of the "appropriate" interactions as less appropriate over the training period, "lunch at noon conference," p ϭ .042. Several of the inappropriate gifts seemed to be perceived as more inappropriate by the intervention cohort, however, these findings did not reach statistical significance (data not shown).
Discussion
To our knowledge, this is the first longitudinal study to follow residents' perceptions toward interactions with and gifts from industry over their training period. We found that their perceptions of appropriateness for several items demonstrated small changes over the training period. All of the small changes in resident perceptions (Table 3) were consistent with existing residency program policy during their training period. An educational workshop designed to provide incoming residents with a framework to approach these interactions had little impact on their perceptions. The results highlight the importance of considering the effect of existing program policy and practice on any attempt to change residents' perception toward industry during their training. For example, there may be a natural tendency for residents' perceptions to alter to reflect the status quo or the current institutional practice, both of which are generally guided by any existing policy toward industry interactions.
Furthermore, because of the small degree of change that occurred over the training period, program policy may also need to be directed toward medical students: 86% of our respondents reported contact with pharmaceutical representatives during medical school (data not shown), which is consistent with prior findings. 32, 33 Our other major finding is that the effect of a formal educational workshop on residents' perceptions of industry gifts and interactions was minimal. The finding that residents who participated in the workshop were more likely to rate "lunch at a noon conference" as less appropriate than those who did not have the workshop is interesting given that one of the workshop video scenarios was lunch at a noon conference. However, the workshop appeared to have no effect on the evolving perceptions of the other gifts Table 2 Residents or interactions represented in the digital videos, including pens, antibiotic guides, trips to national conferences, a day of golf, and dinner and drinks. One possible reason for this is that the change in residents' perceptions regarding these items are heavily influenced by other elements of their training experience, namely, faculty, resident role models, and their own behavior. For example, residents who work with a teaching attending who is a frequent invited speaker at pharmaceutical dinner events may view this as appropriate. Likewise, senior residents may influence the perceptions of those junior colleagues with whom they frequently interact. It is possible that residents in the intervention cohort, who were one year junior to residents in the control group, were influenced by the existing perceptions and practices of their senior colleagues. Lastly, a resident's own behavior may have powerful influence on his or her perceptions, regardless of any education received. For instance, residents who had participated in an industry-sponsored round of golf would be faced with a discrepancy between their perceptions and behaviors if they rated this gift as "inappropriate."
This study has several limitations. One is that we measured residents' perceptions toward interactions with industry, which may not reflect their actual behavior. Our meetings with residents and program leaders prior to the study did indicate that the items measured were occurring within the residency program. A second limitation is making the questionnaire responses anonymous. While this encouraged candid responses, it excluded the possibility of following changes in specific individuals over time and detecting more modest changes using techniques such as repeated measures analyses. We did, however, ask if respondents had answered the questionnaire before. Subsequent analyses excluding the relatively small percentage of first-time respondents (11%) did not change our findings (data not shown). Additionally, we could not predict or control for secular trends during the study period, such as the PhRMA Code of Interactions with Health care Professionals, which was introduced in 2002. Our comparison of control to intervention group at the PGY 2 and PGY 3 levels may have been biased by the implementation of the residency program policy, which would weaken our ability to detect an independent effect of the educational intervention. Another limitation is that the data are from one institution. Generalizability of the findings must be checked through studies elsewhere; however, most medical trainees have some contact with industry representatives during their training. 7 Despite these limitations, residents' perceptions of gifts from and interactions with the pharmaceutical industry seem to reflect residency UC program policy while changing little over their training period. This change is likely to be directionally consistent with program policies governing residents' practice and is unlikely to be influenced by a single educational workshop during their training. Instead, perceptions of industry are likely formed early in medical training, during medical school, and heavily shaped by the hidden curriculum, or the community of residents, faculty, and institutional culture, that residents encounter throughout their medical training. Although an educational workshop may facilitate participatory discussion on resident-industry interactions, educate residents on the effect that industry can have on physicians' behavior, and enable program leadership to inform or clarify existing institutional or program policies regarding this issue, a single educational intervention or workshop during their training is unlikely to change residents' perceptions toward industry interactions. These findings are important in the context of current policies regarding residency education regarding this issue. For example, although the ACGME recommends formal instruction in interacting with the pharmaceutical industry, more intensive interventions may be necessary to achieve demonstrable changes in perceptions toward industry within the context of institutional consensus on the issue. Such interventions could include early and continued education, starting in medical school, with continued reinforcement throughout one's career, as well as broader institutional educational and policy initiatives targeted at all members of the health care team, including faculty. Future efforts in medical education should focus on developing and evaluating intensive education programs designed to train physicians about gifts from and interactions with industry. These programs must be coupled to broader institutional policy if they are to be successful over time. Pharmaceutical Industry
